Reaction of metallic indium with benzoyl peroxide in 4-methylpyridine (4-Mepy) at 25°C produces an eight-coordinate mononuclear indium(III) benzoate, In(1l2-02CC6HSh( 4-MepY)z'4H20 (I), in yields of up to 60%. The indium(1II) benzoate was fully characterized by elemental analysis, spectroscopy, and X-ray crystallography; (I) exists in the crystalline state as discrete eight-coordinate molecules; the coordination sphere around the central indium atom is best described as pseudo-square pyramidal. Thermogravimetric analysis of (I) and X-ray diffraction powder studies on the resulting pyrolysate demonstrate that this new benzoate is an inorganic precursor to indium oxide. Decomposition of (I) occurs fIrst by loss of 4-methylpyridine ligands (100°-200°C), then loss of benzoates with formation of In203 at 450°C. We discuss both use of carboxylates as precursors and our approach to their preparation.
INTRODUCTION
Our interest in oxygen-containing gallium and indium complexes derives from efforts to . produce precursors for deposition of thin-fllm materials for solar cell fabrication [1] . Oxides are deposited or grown on solar cells to provide electrical insulation, to decrease surface recombination, or to produce anti-reflective coatings [2] . A major issue surrounding technological applications of InP is the deposition of insulators on the surface that are chemically stable with good electrical and interfacial properties. With this goal in mind, we are searching for easy to prepare and handle chemical vapor deposition (CVD) precursors to In203. Recently, we reported the preparation and characterization of the fIrst main group oxo-centered trimeric carboxylate, [Ga3ij.L3-0)ij.L-02C~HS)6(4-Mepyh][GaC4] [3] . In an attempt to prepare a monomeric indium benzoate, we reacted indium metal with benzoyl peroxide in 4-methylpyridine at 25°C and obtained In(1l2_02CC6Hsh(4-Mepyh (4-Mepy = 4-methylpyridine) (I) in good yields.
The existence of indium and gallium carboxylates is well-documented [4, 5] . Numerous homoleptic polynuclear indium (III) carboxylates, [In(02CRhlx (R = H, CH3, C2HS, n-C3H7, (CH3hCH, and (CH3hC) [6] , as well as polynuclear organoindium(III) carboxylates, [R2In(02CR')lx (R= CH3, C2HS, R'=CH3, C2HS or R = n-C4H9, R' = C2HS) are known [6] [7] [8] [9] [10] ; however, there is a void in the literature on analogous indium(lII) benzoates. To the best of our knowledge, C12In(1l2-02CC6HS)PY2 (Py = pyridine), a six-coordinate mononuclear species, is the only structurally characterized indium(III) benzoato complex to date [11] . We describe the synthesis, structure and mass spectral analysis of the eight-coordinate mononuclear indium(llI) benzoato complex (I). Thermogravimetric analysis (fGA) of (I) and X-ray diffraction powder (XRD) studies on the resulting pyrolysate demonstrate that this new benzoate is a precursor to indium (III) oxide, In203. 
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EXPERIMENTAL
All operations of moisture-and air-sensitive materials were performed under an inert atmosphere using standard Schlenk techniques and a double-manifold vacuum line. Solids were manipulated in a Vacuum Atmospheres Co. drybox equipped with a HE-493 dri-train. Solvents were freshly distilled from sodium benzophenone ketyl prior to use. Solutions were transferred via stainless steel cannulae and/or syringes. Indium powder (Aldrich) was used without additional purification. Benzoyl peroxide was deareated under vacuum at room temperature. Elemental analyses were performed by Galbraith Microanalytical Laboratories, Inc. (Knoxville, TN). Thermogravimetric analyses were performed under an atmosphere of nitrogen using a Perkin Elmer TGS-ll. Powder X-ray diffraction (XRO) data was collected using monochromated Cu Ka radiation on a Scintag PAD V and a Phillips APD diffractometer. Electron impact mass spectra were recorded on a Finnigan TSQ-45 mass spectrometer. X-ray diffraction data were collected at 20 ± 1 °C on a 0.38 x 0.38 x 0.31 mm crystal using an Enraf-Nonius CAD-4 diffractometer.
In(,,2-02CC6Hsh(4-Mepy)2 was prepared by reaction of ISO-mesh indium powder (0.50 g, 4.35 mmol) and benzoyl peroxide (1.58 g, 6.52 mmol) in 35 mL of 4-methylpyridine at ambient temperature for several days. The mixture was filtered, and the resulting off-white solid washed with three 25 mL aliquots of hexane and drie4 under vacuum for 2 h. Hexane, 150 mL, was added to the bright yellow filtrate to further precipitate the white solid. The supernatant was decanted, and the white solid was washed with two 25 mL aliquots of fresh hexane and dried under vacuum for 2 h. The solids were combined, recrystallized from 4-methylpyridine/hexane (v/v 40nO) and dried under vacuum for 18 h, the yield is 53-60%. The analytical data was consistant with the single crystal X-ray structure and is detailed in a prior publication [12] .
RESULTS AND DISCUSSION
Oxidation of indium metal by benzoyl peroxide in 4-methylpyridine produces the tIrst mononuclear indium(Ill) benzoate in yields of up to 60% (Eq. 1):
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(1)
In(,,2_02CC6Hsh(4-Mepy)2 is very stable; it can be stored under an inert atmosphere at room temperature for extended periods of time. TGA studies show that it is thermally stable up to 100 °C, at this temperature loss of 4-methylpyridine occurs. In contrast, pyridine adducts of indium(Ill) acetate and formate are unstable, losing pyridine slowly at room temperature [13] . Colorless single crystals, suitable for X-ray diffraction studies, were grown by slow interdiffusion of hexane into a 4-methylpyridine solution of (I) , the compound crystallized as the tetrahydrate (I)'4H20, no doubt from trace amounts of water in the coordinating solvent. Crystallographic data are summarized in Table 1 , a detailed description of the structural analysis is given in [12] . Single crystal X-ray diffraction analysis reveals that (I)'4H20 is composed of an ordered array of discrete mononuclear eight-coordinate molecules positioned on a crystallographic two-fold rotation axis. The solid-state molecular structure of (I) is shown in Figure 1 . The immediate coordination sphere around the central indium(ill) atom is best described as a pseudosquare pyramid with each bidentate benzoate assuming a single position. The In atom is bound to six oxygen atoms from three equivalent (vide infra) bidentate benzoate groups. The In-O bond distances range from 2.225(6) to 2.413 (5) A. Within the symmetrically independent benzoato ligand, the In-O bond lengths are not equivalent. The In-0(22) bond length, 2.413(5) A, is slightly longer (by 0.19 A) than the In-0(21) bond length, 2.225 (6) A. Unsymmetrical bonding of chelating carboxylate groups to an indium(III) center is not unusual [14] .
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Thennal decompositi on of In(112·02CC 6Hsh(4-Mep yh was followed by TGA in both air and nitrogen, and the composition of the final pyrolysate detennined by XRD. No attempt was made to identify the intennediate pyrolysates produced during this analysis. The ftrst two steps in the thennogram (see Figure 2 ) correspond to the sequential loss of the two 4-metbylpyr idine ligands. The same results were obtained in air and nitrogen. This lack of effect on the fonnation of oxide is expected due to the InO~2 coordination environmen t around indium, it is also consistant with the ready decompositio n of benzoate seen in the mass spectra Table 2 [16, 17] . The most interesting aspect of the TGA data is the relatively low temperature (475°C) for the stabilization of weight loss. By contrast, the polymeric In(112-D2CC H3)n [13] , did not reach a stable mass until between 1000 and 1100 DC, above the sublimation temperature of In203 of 850 DC [18] . No attempt was made to characterize the intennediate materials. The morphology of material produced during a typical thermal analysis run is shown in a scanning electron micrograph, figure 3. As can be seen, melting has occurred in the material, as the temperature of the sample reached 750 DC; this is still 300 DC below the temperature needed to fully convert the polymeric acetate [13] .
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CONCLUSIONS
We have demonstrated a simple and direct o· ne-step route to In(Tl2-02CC@fsh(4-Mepyh, the first mononuclear eight-coordinate indium(III) benzoate. Our approach to the synthesis of indium(llI) carboxylates differs significantly from previously reported methods [4] [5] [6] [7] [8] [9] [10] [11] . The presence of 4-methylpyridine at the initial stages of reaction virtually eliminates all probability of In(02CRh polymerization by coordinatively saturating the indium(III) center as it is fonned. In addition, we have established that (I) is a stable inorganic precursor to indium oxide. 
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